1. Introduction {#s0005}
===============

Nowadays, Coronary Artery Diseases (CAD) have been regarded as the most prevalent serious disease of advanced countries. They are considered as the first mortality factor among men and women from all ages and races.[@b0005] Results of studies in USA showed that one out of three Americans dies due to CAD. In 2013, CAD-related mortalities were 222.9 per 100,000 Americans among which 269.8 people were men and 184.8 people were women.[@b0010] Based on world health organization (WHO), in 2014, this disease was the cause of death in 46% of deaths in Iran.[@b0015] Studies in Iran have shown that the prevalence of CAD from 5.7% in 1995, reached to 17.8% in 2006 which is substantial increase. On the other hand, in comparison with other diseases, CADs possessed the highest mortality rate.[@b0020] Based on WHO reports about health habits in 35 countries, about 60% of health and quality of life depends on life style and behavioral habits. Unhealthy life style and weak health habits play a very important role in development and intensifying of cardiac coronary diseases. Lack of physical activity, obesity, unhealthy diet, smoking and lack of proper rest and peace are among the risk factors on CADs.[@b0025] CADs are among life style-related diseases and atherosclerosis[@b0030]; it includes modifiable and non-modifiable risk factors. Non-modifiable risk factors are age, sex, race and family history of CAD while modifiable risk factors include high blood pressure, blood cholesterol level, blood triglyceride level, diabetes, alcohol consumption, opium consumption and smoking. Controllable risk factors can be controlled to some extent by changing the lifestyle.[@b0030] As the final death manifestation of many CADs is sudden death, to reduce the death rates of these diseases, attention to Cardiopulmonary resuscitation (CPR), its success factors and measures to enhance its efficiency have been in the focus of the researchers.[@b0035]

Cardiac arrest is prevalent in the hospitals which is generally associated with low survival chance. On the other hand, the information regarding sex and race relationship with survival chance following a cardiac arrest within the hospital is limited. Moreover, the influence of body mass index (BMI) on cardiac arrest outcome in a hospital has remained unclear. In many cases, performance of cardiopulmonary resuscitation on patients with high or low BMIs would have destructive effect. Numerous reasons have been proposed on why BMI can potentially affect the quality and effectiveness of cardiopulmonary resuscitation.[@b0040], [@b0045] In the Asia, obesity, diabetes, dyslipidemia, and high blood pressure have been recognized as the major risk factors of CADs; however, no study has explicitly addressed the association of these factors with CPR outcome.[@b0030] Considering the fact that various personal, social and clinical factors along with therapeutic processes are effective on CPR outcome, there is little information about the impact of risk factors on CPR outcomes and this issue has been less addressed by researchers. In this regard, given the prevalence of CADs in the our country, whose some of risk factors are modifiable in the community and on the other hand, considering that the most important cause of mortality in our country is CADs, the researchers decided to conduct a study on the relationship between CADs^,^ risk factors and CPR outcomes.

2. Methods {#s0010}
==========

The present study with ethical code of IR.GUMS.REC.1395.379 from research and technology deputy of Gilan medical sciences university is an analytical-cross sectional study which was performed in a retrospective manner. Files of 100 patients who underwent CPR in Heshmat educational cardiology center in Rasht from March 2016 to June 2017 were randomly investigated in this research. The sample size of the present study was determined equal to 100 based on study of Krityafung with a probability of 95% and test coefficient of 90%.[@b0050] Among the examined samples, 50 patients experienced successful CPR (i.e., they discharged from the hospital with proper brain function); the other 50 had complete asystole and died after cardiopulmonary resuscitation based on cardiologist diagnosis. The patients admitted with cardiopulmonary arrest outside the hospital were excluded from the study. Data collection was carried out by collecting the medical records of patients who suffered from inter-hospital cardiopulmonary arrest and experienced CPR in 2016--2017. In this study, the data were collected through a researcher-made checklist containing three parts: 1. Demographic information (age and sex). 2. Clinical and hospital information (type of CAD, hospitalization duration, frequency of CPR, duration and outcome of CPR). 3. Information regarding modifiable risk factors of CAD (systolic and diastolic blood pressure, blood cholesterol levels, determination of LDL, HDL, TG, FPG levels, history of diabetes, history of smoking, alcohol and opium and family history of CAD). The collected data were analyzed by SPSS Ver 21 software using descriptive statistics (frequency and percentage), Chi-square and Mann-Whitney tests (with significance level of less than 0.05).

3. Results {#s0015}
==========

In the presented retrospective study, medical records of 100 patients with in-hospital cardiopulmonary arrest were investigated in which 50 cases had successful CPR (patients with proper brain function) and 50 experienced unsuccessful cardiopulmonary resuscitation (cardiopulmonary arrest and death) in a 4-month periods.

The results indicated that 57.1% of the patients with successful resuscitation were men and 55.1% of women had unsuccessful resuscitation. Among the studied patients, those diagnosed with myocardial infarction were more in need of cardiopulmonary resuscitation than the others. They also scored the highest percentage of successful cardiopulmonary resuscitation (66.7%) and highest percentage of unsuccessful cardiopulmonary resuscitation (61.9%) as listed in ([Table 1](#t0005){ref-type="table"}).Table 1Frequency and percentage of disease diagnosis in successful and unsuccessful CPR.Disease diagnosisFrequency (%)Successful CPRUnsuccessful CPRMyocardial infarction (MI)30 (66.7)26 (61.9)Cardiomyopathy3 (6.7)3 (7.1)Heart valve disorders5 (11.1)4 (9.5)Congestive heart failure1 (1.1)0 (0)Cardiomyopathy along with valve disorders2 (4.4)3 (7.1)Coronary diseases4 (8.9)5 (11.9)Myocardial infarction and valve disorders0 (0)2 (2.4)

Type of CPR exhibited significant relationships with the time of CPR, survival duration after CPR, systolic blood pressure, diastolic blood pressure, triglyceride, diabetes, FBS and IBM ([Table 2](#t0010){ref-type="table"}).Table 2Relationship between the risk factors of cardiovascular diseases and type of CPR.Investigated variablesFrequency (%)p-ValueSuccessful CPRUnsuccessful CPRAge18--403 (6.2)0 (0)0.341--6010 (20.8)11 (22.9)61--8029 (60.4)28 (58.32)Over 806 (12.5)9 (18.8)  SexMale28 (57.1)22 (44.9)0.1Female21 (42.9)27 (55.1)  Family history of CVDsYes8 (19.5)7 (17.9)0.3No33 (80.5)32 (82.1)  Systolic blood pressure40--59 mm-Hg0 (0)2 (4.7)0.0460--79 mm-Hg27 (56.2)30 (69.8)80--99 mm-Hg10 (20.8)9 (20.9)Over 100 mm-Hg11 (22.9)2 (4.7)  Diastolic blood pressure40--59 mm-Hg3 (6.2)3 (7)0.0560--79 mm-Hg15 (31.2)22 (51.2)80--99 mm-Hg19 (39.19)16 (37.2)Over 100 mm-Hg11 (22.9)2 (4.7)  Cholesterol60--119 mg/dl5 (13.5)14 (37.8)0.09120--179 mg/dl21 (56.8)16 (43.2)180--239 mg/dl10 (27)7 (18.9)Over 239 mg/dl1 (2.7)0 (0)  HDL Cholesterol15--29 mg/dl1 (2.7)8 (21.1)0.0630--44 mg/dl27 (73)26 (68.4)45--59 mg/dl7 (18.4)3 (7.9)Over 59 mg/dl2 (5.4)1 (2.6)  LDL Cholesterol10--49 mg/dl4 (10.8)7 (18.4)0.350--99 mg/dl19 (51.4)20 (52.6)100--149 mg/dl13 (35.1)8 (21.1)Over 149 mg/dl1 (2.7)3 (7.9)  Triglyceride10--49 mg/dl0 (0)3 (7.5)0.0450--99 mg/dl19 (51.415 (37.5)100--149 mg/dl9 (24.3)18 (45)Over 149 mg/dl9 (24.3)4 (10)  DiabetesYes10 (38.5)35 (72.9)0.04No16 (61.5)13 (27.1)  FBS10--49 mg/dl0 (0)1 (2.6)0.0450--99 mg/dl4 (10.3)8 (20.5)100--149 mg/dl22 (56.4)10 (25.6)Over 149 mg/dl13 (33.3)20 (51.3)  SmokingYes17 (35.4)15 (34.9)0.5No31 (65.6)28 (65.1)  Oral opiumYes12 (25.5)7 (16.7)0.2No35 (74.5)35 (83.3)  BMI18.5--24.9 Kg/m^2^10 (83.3)7 (36.8)0.0325--28,4 Kg/m^2^1 (8.3)5 (26.3)Over 28.4 Kg/m^2^1 (8.3)7 (36.8)

4. Discussion {#s0020}
=============

A substantial percentage of patients who experienced successful cardiopulmonary resuscitation (39.6%) had survival duration of over 29 days, which was consistent with a large number of studies.[@b0055], [@b0060], [@b0065], [@b0070], [@b0075] However, the results of other studies in Iran reported a low percentage of success and survival of patients after CPR.[@b0080], [@b0085], [@b0090] Different results can be attributed to the effect of enhancement of access to facilities, increased knowledge of physicians, nurses and therapeutic team on patients management at the onset of cardiovascular and respiratory arrest,[@b0095] as well as the alignment of care and life-saving measures with global standards.

The most common cause of cardiopulmonary arrest in patients with successful and unsuccessful CPR was myocardial infarction, which is in line with the results of other studies.[@b0075], [@b0100] But in a study conducted by Kamran Keivanhaei et al., The results revealed that the most prevalent cause of cardiac arrest was the incidence of cardiac arrhythmias.[@b0105] As myocardial infarction is one of main causes of cardiac arrhythmias, hence it can be said that in this study myocardial infarction is the hidden factor of the need for CPR. Since modifiable risk factors of CADs are responsible for 90% of myocardial infarctions[@b0110] and on the one hand, myocardial infarction is the most common diagnosis in patients admitted in developed and developing countries,[@b0115] as well as the results of the studies indicating that the most important cause of patients\' need for CPR is myocardial infarction, therefore, attention to the prevention and control of CADs^,^ risk factors can dramatically reduce the incidence of myocardial infarction and subsequently reduce the need for CPR.

In our study, age and sex showed no significant relationship with CPR success, which was in agreement with the results of the other studies.[@b0035], [@b0100], [@b0105], [@b0120], [@b0125], [@b0130] However the research conducted by Dhaval Kolte et al.[@b0040] indicated that the rate of successful CPR operation in higher among women.

The results of present study revealed that the highest percentage of successful cardiopulmonary resuscitation was observed in the age group of 61--80 years old, which is compatible with the report of Satya Krishna Ramachandran et al. and Breimnejad et al.[@b0080], [@b0140] Since aging increases the growth rate of coronary artery and this growth could enhance the chances of heart muscle blood supply in case of blockage in other vessels, it can play a key role in accomplishment of CPR among patients with older ages. Furthermore, the study of Satya Krishna Ramachandran et al.[@b0140] reported a significant relationship between hospitalization time and CPR outcome, which contradicted with our results.

Smoking and oral consumption of opium showed no impact on success or failure of CPR. Although some studies have suggested that people who smoke have higher rate of survival after CPR. Moreover, this study revealed that CADs^,^ risk factors (except family history of CAD) are higher in non-smoking patients as compared with those who smoke. This is called "smoker's paradox" phenomenon among the researchers.[@b0145], [@b0150]

Regarding the role of BMI in success of CPR, the results of our study were in line with the work of Mohammad Shahriary et al,[@b0120] so that in patients with higher BMI, success of CPR comes down. This problem in obese patients could be associated to factors like placement of defibrillator pads and access to vessels an physiological and biological factors of high or low BMI which can influence the quality of chest massage. On the other hand, the failure of CPR in these patients could be due to non-proportionality of dose-independent drug dosages or defibrillator ability in these patients.

Results of our study indicated that there exists a significant relationship between comorbid diseases like diabetes and FSB with outcomes of CPR. Patients suffering from diabetes showed higher failure in CPR which was in contrary with the results of the only similar study conducted by Seyed Javadi et al. In the mentioned study, in line with our study, it was expressed that there is a significant relationship between systolic and diastolic blood pressure and CPR outcomes.[@b0130] Our study also detected a significant relationship between high levels of triglyceride and CPR outcomes in a way that patients with triglyceride level of 50--99 mg/dl showed more successful CPR outcomes while those having triglyceride level of 100--149 mg/dl exhibited the higher rate of failure in CPR.

5. Conclusion {#s0025}
=============

Despite the fact that this study can't certainly deny or confirm the negative or positive effects of these factors on CPR outcome. The results of our study unravel a significant relationship between some of the modifiable risk factors of CADs and CPR outcome. Moreover, given that the results of various studies have indicated that little attention has been paid to the role of modifiable CADs^,^ risk factors in the outcome of CPR, further studies are recommended in this area.
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